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Determination of the Levels of Aflatoxin in Peanut Butter
using the Aflaprep Immunoaffinity Column Clean-Up

Procedure: Collaborative Trial

Fiona M. Worner, Alan L. Patey and Roger Wood

I'ood Scicnce Laboratory, Munslry ofAgnculture. Iishenes and Food, Colncy Lane, Norwjch, NR4 7UQ, U.K.

Summary:
Twenty one United Kingdom laboratories participated in a collabora-
tive trial to evaluate the Aflaprep imt?runodlrtniry column .for the de-
termination of aflatoxins in peanut butter. Ed.ch pdrticipant received
ten randomly numbered samples ofroasted peanut butter which were
prepared as fiye sets of blind duplicates. One set of samples was
blank, uncontaminated peanut butter. The other four sets oJ samples
contained dilferent concentrations oJ total aJlatoxin - ca 8; 12; 35;
5 0pg/kg. These latter samples were prepared.from naturally contami-
nated peanuts, the mdjor contamination being from aflatoxin G I Par-
ticipdting laboratories were instructed to Jbllow a set procedure with
regard to the use of the immunoaftinity column for extraction and
r)ere to quantitate total aflatoxin levels by HPLC with post-column
deriyitisation with iodine. The relative :ttdndard deviations for repro-
ducibiliE- @SD) for the total dllatoxin levels, from the f en\) one
Iaboratories, for the firu' concentrations of contaminated pednut
butter, were respectively; 54% (on a mean of 7.0p9/kg); 30?6 (on a
mean of 1l.3pg/kg); j5% (tn a mean oJ 3j.2pg/kg); and j6'% (on a
mean of 47.7pg/kg).

Introduction:
The four aflatoxjns Br. B?. Cr. and G- are toxrc metabolites ol- lhe fungi

AspsfgtlluS_llayu and A. parasiticus '. They are potent li\er toxins showing
carcinogenic properties, with aflatoxin B, being the most toxic compound. They
can contaminate some cereal crops and ground nuts and their products.

One of the problems conceming the determination of aflatoxins in
foodstuffs has been the sample extraction procedure. The immunochemical
analytical methods which have been devised simplily and shorten the time
required fbr the clean-up of extracts of aflatoxin from foodstuffsr'a. The
immunoaffinity column contains a gelatinous suspension of monoclonal
antibodies covalently attached to a solid support. Any aflatoxin present in the
sample is retained by the antibody within the gel suspension. The column is
washed to remove any extraneous non-specihc material. The eluate is collected
by elution of a suitable organic solvent for analysis by either high performance
liquid chron.Etography (HPLC) or thin layer ckomatography (TLC).

Two previous collaborative trials5 o evaluated an immunoaffinity colunrn
clean-up procedure to detemine the aflatoxin levels in peamit butter.
Participants in these trials were experl laboratories routinely carrying out
aflatoxin analyses. The specific column used was the Total Easi-Extract column
from Biocode, UK. in the first trial5, which involved l0 UK laboratories, each
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laboratory had to follow a protocol for the use ofthe column but could choose
their own end detection method. In that trial the two levels of aflatoxin B.
contamination were 12 and 35pg/kg respectively. Relative standard deviationd
for reproducibility? (RSDR) for tliLe two levels wire 460/o and 36%. The second
collaborative tnal' involved 13 laboratones from 7 different countries and
analysed total aflatoxin concentrations present. Another difference between this
and the first trial was that the instrumental method used was strictly specified
namely HPLC with post column derivitisation with iodine. The mean levels of
total aflatoxin found were 4, 15, and 35pgikg with RSD* values between 33 and
45Yo. It was concluded that more development was needed before this particular
method could be submitted for adoption as an AOAC approved method because
the RSDR values were too high. This report describes a study of twenty one UK
laboratories lmostly Public Analysts) using the May & Baker Aflaprep
immunoaffinity column for the preparation of peanut butter extracts for
aflatoxin analysis. The end-point determination was by HPLC, but the method
to be used (see Appendix I, Section 5.8) was not as closely defined as in the
second Biocode trial.

The trial was carried out on samples of peanut butter which contained
concentrations of total aflatoxins close to l0pg/kg and at levels significantly
above that value. l0pg/kg is the most common statutory limit proposed or
introduced by regulatory authorities for aflatoxin contamination of nuts and nut
products8.

Organisation of the Trial:
The trial was organised by the Food Science Laboratory, MAFF, in

conjunction with BFMIRA who supplied the samples and May & Baker
Diagnostic Limited who provided immunoaffinity columns and the protocol for
the extraction and HPLC determination.

Participants:
Nineteen public analysts, one food manufacturer's laboratory and the

Laboratory of Govemment Chemist participated in the trial.

Method, Reagetrts, Apparatus and Procedure Used:
The method used in this trial is given in Appendix I. It requircs the

quantitative determination by HPLC of the individual aflatoxins present in
peanut butter after using the Aflaprep ImmunoafEnity Chromatography for
sample clean-up.

Sample Preparation:
The samples were prepared by BFMIRA U.K. who were asked to prepare

a "blank" and four contaminated butters at levels between 5 - 60pg/kg total
aflatoxins. The contaminated butters were prepared by blending high level
contaminated butter with uncontaminated butter. The highly contaminated butter
was produced from nattrmlly contaminated peanuts. Homogeneity data for each
of the samples were considered to be satisfactory (Coefficient of variation for
total aflatoxins + 8%, n:10 for each sample).

For the four samples the percentage ofeach aflatoxin present (as a function
of the total) was the same. About 70% ofthe total aflatoxin contamination r as
caused by G,, about l3% ofthe aflatoxin contamination was caused by B,, with
G, and B, being responsible for 5% and l2% contammation respectively. The
distribution ofaflatoxins in the trial samples is unusual even though prepared as
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a result of natural contamination. Normally B, would be the predominant
aflatoxin rather than G,. Nevertheless it was concluded that using these samples
would provide an additional evaluation of the method. Each participant was
given 10 samples (5 pairs, blind duplicates) each coded wrth an individual 3
figure number.

Results:
Participants were asked to report their results for all four levels of

aflatoxins obtained, uncorrected for recovery. as this is the prefemed approach
in submrtting data for collaborative trials . The resulls received from each
paficipant are shown in tables I - V. Each table gives the concentration of
aflatoxins B, and G present in each of the blind duplicates. Each table also
shows the total aflatoxin concentration (Br + B2 + G, + Cu) present in each
sample. The individual values of B, and G, were very small in comparison with
the individual values of B, and G, lbeing ol the order of aboul l0oo) and so
were only considered as part of lhe total aflaloxin concentration.

Statistical Analysis of the Results:
The results obtained were statislically analysed as outlined in the

AOAC/ISO/IUPAC hamronised protocol' for the analysis of collaborative trial
data. For the detection of the outliers two statistical tests are used. Cochran's
maximum variance test (P<0.05) was used to detect the presence of laboratories
with an exceptionally high value for the range. Grubbs test (P<0.05) was used to
determine whether the extreme values (highest and lowest) for the laboratory
means are sufficiently different to wamant their removal from the data set.
Outlying results are marked in the tables of results.

For tables I - V, mean concentrations for the samples containing different
levels of aflatoxin were calculated on results remaining after removal of
outliers. The repeatability (r), reproducibility (R), their standard deviations (SD.,
SDo), and the repeatabihty and reproducibility relative standard deviation
(RSD., RSD-) were also calculated fbr the naturally contaminated peanut
butter!; these values are given in tables ll - V.

Discussion:
The peanut butters analysed consisted of a blank and four contaminated

samples. The level of aflatoxin (consisting entirely of aflatoxin B, ) in the blank
was very low (total 0.19 pg/kg) with many of the results being reported as
below the participants' limits of detection. All these results have been noted in
table I as 0.0 and because of the large number of such results rt was decided
only to obtain a mean value for these data, after removal of outliers, as any other
more complex statistical evaluations would not produce meaningful results. For
the other four samples, where a more detailed statistical evaluation ofthe results
was carried out, mean levels for total aflatoxin were found to be 7.0, 11.3,33.2
and 47 .7 pg,/kg. The mean levels of the first two of these samples straddle the
common [0 -pg/kg 

statutory limrt8. RSD* values were 54oh and 30%
respectively. This latter figure is probably not significantly better than the RSDR
values for the two high level peanut butters which were 35 and 36%. RSD* of
the assay would not be expected to be greater at I I pg/kg than at 48 pg/kg.

In general a collaborative trial is aimed at evaluating the analytical
procedure without specirying or endorsing a parlicular product. However when
immunoat'finity columns are being used the performance of thc n.rethod is
dependant on, and thus linked to, the specific column being tested. hr table VI
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the RSDR values, for the total aflatoxin levels in the san.rples, are compared with
those from previous trials using the Biocode immunoatfinity colunm. The
RSD^ values for the total aflatoxin levels, for the Aflaprep column, ranged from
30-54%. These were compared with the RSD* values from the BiocodC column
trials, which were 33-469'o. All these tnals analysed samples containing a
similar range of aflatoxin contamination. From these results it can be concluded
that there is no significant difference in RSD,. values for each of the columns
that have been subject to collaborativc tests for the determination of aflatoxin
levels in peanut butter.

The samples which were analysed showed an unusual pattem of aflatoxin
contamination in so far as the major compound present was aflatoxin G,. As far
as we know no collaborative trial has been undefiaken on samples whi'ch were
so contaminated, all previous trials analysing material principally contaminated
with aflatorin B,. The samples. after preparation and before the tnal took place,
were analysed by BFMIRA using aqueous acetonitrile extraction, the Biocode
clean-up procedure and HPLC (method based on reference 5). Mean rcsults for
the four contaminated sarnples were, respectively 

" 
7.0,9.2,33.8 and 45.0 pg/kg

total aflatoxin. These results were similar to the results obtained for each
respective sample in this collaborative trial and, as the majority of
contamination in these samples was frorn aflatoxin G,, it can be suggested, even
though this work with the Biocode colunn was carried out by only one
laboratory, that the antibody present in the Aflaprep column has an equivalent
affinity for aflatoxin G, than does the antibody used in thc Biocode columns.

Conclusion;
For the analysis of aflatoxin contaminated peanut butter the method

described in this report (using the Aflaprep column) will give analytical results
of similar precision as the method described in the previous collaborative trials
(using the Biocode column). This trial was undertaken by laboratories which
undefiake a wide spectrum of food analysis work and not all of which analyse
aflatoxins regularly. lf a further collaborative trial was organised on an
intemational level with expert laboratories to test the Aflaprep method it may be
anticipated that lower RSD* values than those obtained here may be achicved.

Appendix I
Quantitative Determination by HPLC of Aflatoxins present in Peanut
Butter using AFLAPREP Immunoaffinity Chromatography Sample
Clean-up

1. Scope And Field Of Application
The method is designed to evaluate the Aflaprep immunoaffinity column fbr the
determination of aflatoxins in peanut butter.

2. Definition
The content of aflatoxin: the concentrations ofthe aflatoxins B,, B, G, and G,
in peanul buner in pg/kg as determined by rhe method.

3. Principle
The aflatoxins are extracted fiom the samples with a methanol-water mixture. A
portion of the diluted extract is passed through the immuloaffinity column. The
column is washed to remove non-specific interlenng substances followed by
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elution of aflatoxins from the affinity column. Individual and, hence, total
aflatoxins can be quantitated by HPLC deteminatlon of the eluate.

4. Reagents
4.1 Sodium Chlonde (Analytical Grade).
4.2 Methanol. Technical grade is suitable for the extraction solvent which
consists of methanol : water (70:30 v/v). HPLC grade methanol is required for
elution, preparation ofthe aflatoxin standards and the HPLC mobile phase.
4.3 Acetonitrile(AnalyticalGrade).
4.4 HPLC Mobile Phase. This solution consists of distilled water :

acetonitrile : methanol (50:30:20 v/v/v).
4.5 HPLC Postcolumn Reagent (saturated iodine in water).
4.6 Aflatoxin Standards. Crystalline powder of aflatoxins B,. Br, G, and G,
is resuspended in benzene : acetonitrile (.98:2 v/v) to give a stock concentrate
solution containing 1mg/ml. To prepare the allatoxin standard working solution
first dilute 50pl of the respective toxin stock concentrate to 5ml with methanol.
Measure the absorbance ofthe toxin solutions in a U.V. spectrophotometer, set

362nm, and blank agarnst methanol.
Dilute each toxin solution with methanol to give 100ng/rnl. Mix lml aliquots of
the toxin solutions to give a mixture of i00ng total aflatoxins per lml methanol.
To prepare the HPLC standard solution, ditute lml l00ng/ml total aflatoxins
with 4ml acetonitrile : water (15:25 v/v). Inject 200p1 standard solution into the
HPLC to produce 4 peaks: each peak height or area is equivalent to lng toxill.
The elution order is G, G,, Br, and B,.

5. Apparatus
5.1 Laboratory Balance. Working range I - 1009, capable of accuracy to
lmg.
5.2 Blender. A high quality waring blender or equivalent incorporating a

high speed motor, complete with 1 titre heat resisting glass container with lid
and stainless steel cutter.
5.3 Filters. Whatman filter papers, 25cm, qualitative, grade 4. Whatrnan
glass microfibre filters, 1 lcm.
5.4 U.V.Spectropholometer.
5.5 Laboratory Glassware. Filter funnels; measuring cylinders for measuring
15nrl, 30m1, and l25ml volumes; beakers (100-250m1 capacity) for collecting
sample filtrates and waste materials, lOml amber vials for collecting eluates.
5.6 Clampstand.
5,7 Pipettes. Calibrated pipettes to cover the range 50-1000p1.
5.8 HPLC System. A typical system to be used was: 2 x Waters M50l
pumps or equivalent to deliver (a) mobile phase at a flow rate of O.SmVmin and
(b) saturated iodine solution at a flow rate of 0.4mUnrin. Waters U6K uriversal
injector or equivalent to introduce 50-200p1 sample volumes onto the column.
Hichrom guard columl - Sphensorb ODSI, 5pm, 5cm x 5mm. Hichrom
analytical column - Spherisorb ODS l, 5pm, 25cm x 5mm. Mixing T to
introduce postcolumn reagent into column effluent and a reaction coil of 5ft. x
0.02 inch stainless steel tubing immersed in a water bath at 70'C. Waters 420
AC fluorescence detector or equivalent with 365nm excitation filter and 430nm
emission filter. 5.9 Aflatest Kit Components. 25 immunoaffinity columns, 1

glass syringe barrel (10rn1), 1 plastic syringe (pump unit), I rubber connectot.
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Table I
Aflatoxin level - ppb - Sanple 1 &lan})

Table II
Aflaloxin level - Sample 2

l,aboratory Aflaloxin

No
B1 G1

Aflatoxitr
Total Aflatoxin

Bl Gr (Br,B2,Gl,G2)

Total Aflatoxin

(B1,B2,Gr,G2)

I

2

1

4

5

6

7

8

I
10

lt
t2

l3
14

15

t6
t7

l8
l9
N
2t

M€an

sq
FSD,%

R

sDR

0.00 0.51 0.c0(a) 0.86(a) 0.00(a) 1.31a)

0.00 0.00 0.00 0.00 0.00 0.00

045 0.52 7.00(b) 7.30(b) 735(b) 7.82\',b)

0.50 0.50 0.50(a) 0r0(a) 1.40(b) 1.4qb)

o00 0.00 0.00 0.00 0.00 000

0.40 020 0.00 0.00 0.40 0.20

0.00 0.00 0.00 000 0.00 0.00

0.60 0.60 0.00 000 0.60 0.60

0.00 0.00 0.00 0.00 0.00 0.00

0.10 0a 0.00 0.00 0.10 0.40

0.00 0.60 o.m(a) 9.60(a) 0.Cr0(a) 10.5(a)

0.00 0.00 0.00 0.00 0.00 0.00

0.40 0.00 0.00 0.00 0.40 0.00

o2o 0.30 o2qb) 0200) 0.40 o.5o

0.30 0.20 0.C0(a) 0.30(a) 0.50 0.60

0.00 0.00 000 0.00 0.00 0.00

l.Ea) 0.00(a) 0.00 0.00 1.80(a) 0.00(a)

0.00 0.00 0.00 0.00 0.00 0.00

0.40 0.40 0.00 0.00 0.40 0.40

0.00 0.00 0.00 0.00 0.00 0.00

0.00 0.00 0.00 0.0r) 0.C0(a) 0r0(a)

0.19 0.00 0.19

1.90 0.66 10.30 5.93 12.20 6.59

0.$ 040 4.q 4.10 5.80 4.90

127 1.05 12.00 10.10 14.27 12-55

1:0 120 7.00 6.40 890 8.50

3.70(a) 0.00(a) 8.14 0.00 11.84 0.00

0.90 120 5.60 6.60 7.00 8.20

0.00 0.00 0.00 4.29 0.00 4.8
110 1.60 8.00 8.00 10.10 10.00

0.00 Lx 5.10 2.50 5.10 3.70

0.60 0.90 5.10 4ao 752 7.06

1.30 0.90 6.10 4.90 7:t0 5.80

0.70 1.70 6.50 610 7.$ 8.50

1AO 1.40 t.20 760 10.00 10.30

1.00 0.20 5.30 0.80 6.70 1.00

0.80 l.l0 4.70 4.50 6.00 610

0.00 0.00 Lx 7.@ 2.90 10.10

2.10 0.6t) 10.30 1.40 12x0 200

0.00 0.00 0.00 0.00 0.00 0.00

0.90 1.10 4.m 4-fi 7.10 7.50

1.60 1.50 8.30 6.50 9.$ 9!0
'7 .2c(4 n5q4 $nW) 2,.20(b) 26.80(b) 38J0(b)

5.44 6.99

6.90 8.80

Rs& 7"

1.t4

4.96

10.47

3;t4

53.51

For K€y, ree Table vII

6, Procedure
6.1 Sample preparation and extraction. Weigh 25g sample, 59 NaCl, and add
125m1 metharol : water (70/30, v/v) into blender jar, cover and blend for I min
at high speed. Immedrately after mixing, pass 25-30m1 sample extract through
Whatman No. 4 filter paper. Measure l5m1 filtrate and 30ml distilled water into
a small beaker and mii. Refilter through glass microfibre filter immediately
before passing through immunoaffinity column.
6,2 Unit Assembly. Aflatest immunoaffinity columns should be at ambient
temperature prior to use. Ensue that the column has not dned out and contains
buffer above the resin. Remove the cap ftom the top ofthe column, cut off the
sealed end and replace on the column. Finnly attach the column to the l0m1
glass syringe barrel and place in the clampstand. Ensure that the bottom plug of
the afEnity column is still in place.

0.93

t.24

0.44

47.45

1.65

0.59

63.41

2.46

45.32

8.12

2_9',1

54.68

6
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Aflatoxin Level - SaEple 3
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Table IV
Altatoxm Level - Sample 4

Laboralory Aflatoxi[

No
BI G1

Aflatoxin
Total Aflatoxin

G1 (Bl,B2,Gr,G2)
Total Aflatoxin

(tsI,B2,G1,G2)

1 2.12 2.63 10.@ 13.65 1231 16.98 8.54 7.50 s2.v 3026 An 38.86

2 1.10 1.10 6.70 5.00 8.40 7.50 4-20 4.10 2220 21.50 29.10 n.W
3 Ln 1.65 12.00 12.80 14.52 15.55 232 2.02 17.20 15.10 23.22 2012

4 I 80 1.80 10.80 11.00 13.50 11.70 5.80 6.00 36.m 36.50 43.10 45.30

5 3.53(a) o.Oqa) &58 10.51 l2.ll 10.51 4.13 3.53 22.42 20:12 26.55 425
6 1.50 l-50 10.40 9.90 13.00 12.10 4.80 4;70 29:10 D.30 3750 37.00

? 0.00 0.00 18.79(a) 6.21t<a) 18.79(a) 12.51(a\ 0.m 2.83 7.25(a) 44.53(a) 7.63(a) 48.8(a)

8 2.m 3.00 r0 15.50 't4a0 t9.2x 8.90 9.60 45.50 4750 56.20 59.10

9 22A0(a) 0.00(a) 30.10(a) 7.8,0(a) 53.80(a) 7.80(a) 250 1.60 1220 14.6 1590 16.20

10 1.50 1.00 9i0 6.00 14.16 9A0 244 6.70 11.90 19.00 18.38 n.62

11 1.60 1.$ 9.60 10.70 ll.50 12.90 5.40 5.20 3130 31.20 38.00 31.@

12 1.50 1.30 8.00 5.70 11.20 7.90 4.90 4.10 21.00 11.50 2820 U.4A

13 1.80 2.N 11.80 12.00 1s.20 15.60 5.10 5.40 v.q 35.10 46.20 46.fi
14 000 L50 0.00 8.70 5.80 10.60 4.50 4.30 26j0 24.80 31.90 b.q
l5 1.30 1.20 1.20 7.80 9.30 9.80 1AI) 4.00 31.$ 21.70 41.10 x3{)
16 0.00 1.60 3a0 610 3,40 8.30 4.00 1.70 33.00 14.00 39.00 18.30

1't tAl r.40 10.20 8.90 11.60 10.30 4.00 3.& u50 19.00 28.50 22.6
t8 1a0 0.00 5.30 4.50 7.10 4.50 3.60 340 19.q 19.& 25-20 23.00

19 130 1.30 6.80 6.70 10.80 10.40 3.80 4.70 20.20 n.rc 28.t0 32.10

20 1.30 1.40 8.70 9.80 11.50 11.20 5:0 4.00 *.& n.20 41.$ 33.90

21 13.50(b) 920(b) 30.00i6) 29.60\'b) 43.r{b) 3830(b) 19.80(b) 22.50(b) 67.800) 9.60!'b) 87.60(b) 122.10(b)

Me3r

SD

SD^

RSDR %

1.39

1.44

0.51

0.70

50.28

9.11

382

1.37

2.80

3A;14

11.30

5.47

1.95

4.53

1.11

LlI

26.23

15.99

5.71

33.t7

18.06

6A5

19.45RSq% 36.83 t499

R 1.96 7-U

t'1.29 24.52 2t.73

965

3.45

5.67 n36 32.92

9.W 1t;76

3049 44.73 37A6 3544

For Key, see T.ble !'II

6,3 Immunoaffrnity Chromatography. Remove the bottom plug from the
immunoaffinity column and pass 15m1 sample filtrate (equivalent to 1g onginal
sample) slowly through the colunrn using the hand purnp. A flow rate of
2-3mllmin is strongly recommended. Collect the waste in a suitable container.
Wash the colunm 2 times wlth 1Oml distilled water. Ensure that all the residual
water lras been expelled ftom the column before the next stage. Place a lOml
amber collection vial directly beneath the column. Pipette ltnl methanol :

acetonitrile (20:30 v/v) into the glass syringe barrel. Elute aflatoxins from the
colurrul by slowly passing the eluant though the column at a flow rate of I drop
per second. Back flushing with the eluant 2-3 times is recommended to ensure
complete denaturation of the monoclonal antibody with the subsequent release
of aflatoxins into solution. Pipette lml distilled water into the glass syringe
barrel, pass through the columl and collect in the amber vial, to give a 2ml total
volume.

1
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Table V
Aflatoxin Lcvcl - Sample 5

lnboratory 
Bl

No-

Aflatoxin
Tolal Aflarorill

Gl (Bl,B2,Gl,G2)

I 8.61 10.58 33.10 n.i 41.71 59.31

2 5.50 5.50 28.10 n.zo 36.50 36i0
1 3_6'.1 1.50 15;t0 11.10 y.87 17.00

4 7A 1.fi 47;t0 49.40 51.q 59.@

5 1R 5.85 15.52 11.82 43.00 39Sl

6 1fr 6.80 4820 41.10 59.60 53.90

7 4.10 3.05 90.r, 58.87 S5.04 63.54

8 l2l0 11.50 68.00 61.90 82.90 75.90

9 0.00 3.50 15.80 18.50 16.70 U.10

l0 7.@ 790 26.4 33.90 39.12 55.96

l '1.70 1!0 4720 u30 56.30 53.10

t2 1 .& 5.00 1b.N 26.W 36.4 v10
t3 6_70 &30 48.80 59-40 o.fi 78.40

l4 7.10 5.80 37.30 vA 46:10 42j0

15 ?.00 6.00 18.60 30,t 48.50 39j0
16 3.40 5.60 17.00 45.00 72.70 55.40

t'7 5.21 5.80 y10 44. 39.m 50.40

18 4t0 3.80 2t.90 24.40 n.m 29.80

19 630 6.90 4.10 33.80 8.4 46.50

m 5.m 5.60 41.60 4030 51.40 50.00

2l 36.50(a) 23.70(a) 161.40(b) 15s.90(b) 200.10(b) 185.E0(b)

Mean 6.21 18.25

r 2.96

sD, r.06

RSD,0/" 1697

R 6.82

SD" 2.41

PSD*"/" 39.08

22.66

8.0s

21.16

$.n
15.63

40_n

47.72

26.62

9.51

B.n
4.4
t124

36.14

For Key, see Table YII

Table VI

Biocodetrial Biocodclnternational

U.X. Irill

sdnfre (14&g)

Colhborative
Trial

Aflaprep-May&Bikor
U.K.Trial

1t

l0

33

35

t5

f6

12

46

r

,a

36

1

54

8
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6.4 Quantitation of Aflatoxins by HPLC. Following start-up and
equilibration of HPLC system, inject 200p1 aflatoxin standard solution onto
HPLC. The elution order is G, G,, B, and B,; each peak height or area is
equivalent to lng toxin. Inject"20oll t6st sample (equrvalent to-0.1g original
sample) onto HPLC. Quantitate aflatoxin concentrations by comparing sample
peak heights or areas to the standards.

7, Precautions
Aflatoxins are very hazardous substatrces. Rubber gloves, safety glasses and
laboratory coats should be wom throughout the assay. All materials and
reagents must be decontaminated by soaking lbr at least 2 hours in a solution of
sodium hypochlorite (10% v/v), pnor to rinsing thoroughly with distilled water.
It is recommended that the glass synnge barrel is rinsed through with methanol
and then distilled water at the end of each assay.

8. Expression 0f Results
8.1 Calculation of aflatoxins: The concentration of aflatoxins, in pglkg is
given by:- 

!,r.nlaroxrry, 6rg/kg) = peak ht 'or area of sample-" l0
peak ht. or area of standard

Add the concentrations of the four aflatoxins to obtain total aflatoxin
concentration.

8.2 Repeatability: To be assessed from the results ofthe collaborative tdal.
8.3 Reproducibility: To be assessed from the results of the collaborative
trial.
8.4 Relative standard deviation for reproducibility: To be assessed from the
results of the collaborative trial.

TABLE VII

SD,

SD.

IdSD.

RSIT
(a)

R€peatability (lvithinlab variaiion). The value below which the absolute difference between two singl€

test resrrlts obtained under the same method on identical test material mder the same conditiois may be

expected to lie with 95 % probability.

R€producibility (betwe€n-lab variation). The value below \rhich the absolute differenc€ between two

single test results obtained under the same method on identical test malerial rmdeI diferent conditions

may b€ expecled 10 lie with 95 % probability.

The sta ard deviation ofthe rQeatability.

The star md deviation ofthe ftproducibility

The relative srandard devration ofthe repelabilily SD . 100 /x ti = meant

The relauve standard deviation of the reproducibilrl) SDRx 100/x 1i =mezn)

Result re,jected as outlier by Cocluan's test (p < 0.05) values not used in calculation of mearL

repealability, rpmducibility and r€lative standard deviation of r?eatability and repmducibility

Result rejected as outlier by C'nrbb's test (? < 0.05) values not used in calculation of mean,

repeatability, rcproducibility and relative standad deviation ofrepeatability and rcproducibility
o)
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